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1. DESCRIPTION 


The purpose of this program is to provide the necessary technical 
expertise to assess the condition of the residual ATM 2519 Singer, 
Kearfott Gyros. This effort includes a sununary of past build 
history records, a summary of past performance characteristics, 
recommendations for particular tests (which were performed by 
NASA personnel), and review and analysis of the test results. 

In addition, a study of motor performance data and recommendations 
concerning gyro spin boaring life was performed. Method of 
reestablishing potential reliability of the bearing for the 
5 year life requirement of the Power Module is also included. 

2 . DISCUSSION 

On May 16, 1978 a meeting was held between .he representatives of 
NASA and Singer/Kear fott Division. In attendance were G. Fi)ccs, 

T. Morgan, R. McIntosh of NASA and B. Kayal, L. Carbocci of Kearfott. 
The purpose of this meeting was to discuss what tests could be 
performed on the fourteen (14) residual ATM 2519 gyros which would 
lead NASA to a level of confidence that could permit the use of 
these units in a new satellite to be launched with a five (5) 
year proposed life. 

The fourteen gyros were retrofited on the Kearfott facility to the 
-4 configuration in 1974, while their Motor /Floats, built in 1967, 
were used as is. The fourteen subject gyros, at the Space Center, 
were on the shelf for four (4) years and are at two (2) different 
levels of assembly. Ten (10) are in single axis platforms, while 
the remaining four (4) gyros are on the shelf, held in abeyance 
ready to be used in case the need arises for a gyro replacement. 

As a result of this meeting a test plan was subsequently drafted 
by S-KD, submitted, and approved by NASA. 
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I 2. DISCUSSION (cont'd) 

I 

NASA sample selected six gyros from single axis packages and four 
"loose" gyros for motor data and subjected them to the following 
test plan: 

1. 100 hour burn-in. 

2. Room temperature resistance check. 

3. Drift runs on the six gyros in the platforms. 

I Collected data: 

a . MUSA 

b. MUIA 

c . R (OAV) 

d. Random drift (lAV) 2 hours. 

4. Motor characteristics on the four loose gyros. 
Characteristics checked were; 

a. 0-400 

b. 400-0 

c. 400-390 

d. 390-400 

e. 30-20 

f . Ps 

g . Pr 

h . Is 

i. Ir 

The data to be taken and evaluated was at; 

100th hour 
125th hour 
150th hour 
175th hour 
200th hour 
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A review of the drift and motor data presented has been completed. 
The data taken by NASA is presented in Appendix I. This includes 
package drift data Figures I thru VII. Gyro motor data is provided 
in Appendix II, Figure VIII thru Figure XI. The summary and 
analysis of this data is presented in Appendix II Figure XII. 

The serial numbers of the packages and gyros tested is presented 
in Appendix III. Day-to-Day run-up repeatability and max. spread 
between SKD and NASA data is presented in Appendix IV. 

The as shipped MUSA data run-up to run-up repeatability was 
^ .090°/Hr/G for the six units tested. Their average value 
was .062 . For these same xinits, the NASA data run-up to run-up 
repeatability was ^ .054^/Hr/G and their average was .038 
indicating the units were still stable. 

Similarly, the as shipped MUIA data run-up to run-up repeatability 
was ^ .117^/Hr/G and their average reading was .056 and the NASA 
data run-up to run-up repeatability was ^ .210°/Hr/G and the average 
reading was .092. Although the readings on the lA are higher than 
those recorded on the SA, S-KD considers the gyros to be stable. 

The as shipped Restraint (Roav) data was < .063°/hr. max. and 
the average was .027 for the six sample units tested. The NASA 
Roav readings were .021°/hr. max. and the average was .014. 

All the data accumulated Indicated that the \inits are not erratic 
and that the units are stable within the gyro specifications. 
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2. discussion (cont'd) 

Comparing the as shipped MUSA data with the data obtained at 
NASA, the max. spread observed was on Serial #110 ( .276°/Hr/G) . 
Similarly, the max. spread observed on the lA was on Serial 4110 
which was .562°/Hr/G. The max. spread observed for restraints 
was on Serial #114 which was .263°/Hr. 

j After analyzing the recent gyro data and considering the four (4) 
year shelf life the gyros experienced, S-KO feels that these 
gyros are still in operating condition. 

A review of the initial NASA motor data supplied in June and 
July of 1978 revealed some discrepancies. All motor data 
changed in the same direction when comparing as shipped S-KD 
data with recent NASA data. In general, the sync time (0-400 RUT) 
was longer, the high end (400/390 ROT, 390/400 RUT) data indicated 
losses were high and as a result the corresponding reserve torque 
decreased. The total and low end rundown time (400/0 RDT, 30-20 RDT) 
increased indicating lower preload and/or lower bearing friction. 

The starting and running power/currents were lower which indicated 
improper excitation voltage. NASA's data input of 7/25/78 indicated 
an out of balance excitation voltage of 3.5 voltage between phases. 
This may have accounted for the poor high end, sync time and power 
performances . 
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2. DISCUSSION (cont'd) 

At this point in time, S-KD then asked NASA to repeat the motor 
runs with a regulated applied excitation voltage between phases 
accurate within 2%. The data presented in October 1978 utilizing 
the regulated supply was quite different. The high end data, the 
starting current and running current, and the sync time were 
comparable to that taken at S-KD. The only change noted was 
that the total rundown time and the 30-20 RDT data indicated 
some change in the motor/float and spin motor bearing system. 
However, at this point, the change does not appear to be signif- 
icant enough to adversely affect motor life and gyro performance. 

3. CONCLUSIONS 

A review of the results indicate the gyro to be stable and the 
motor characteristics to be repeatable. It is Kearfott's 
opinion that the gyros are still in operating condition. 

This conclusion is made with reservation contingent upon the 
findings as detailed in Section 4, Recommendations. 

4 . RECOMMENDATIONS 

To assure that the gyro spin motor life expectancy can be extended 
for another 5 years, we recommend that the following program be 
conducted at the Singer/Kear fott facilities. All tests to be 
performed with the participation of a NASA Representative plus 
the Singer, Kearfott Engineering and Quality Representatives. 
Selection of the unit(s) to be evaluated will be by mutual 
agreement of the parties. 


- 5 - 


4 . RECOMMENDATIONS (cont'd) 

The tests/operations to be performed on the evaluation unit (a) 
should be the following: 

a. Gyro teardown. 

b. Functional and leak check at motor/float level. 

c. Run gyro motor/float an additional 50 hrs. at Kearfott 
facility. 

d. Accumulate data at the initial start of the run, after 
1 hr., 25 hrs., and 50 hrs. 

e. Compare the results with the previous data. 

f. Teardown motor/float to the bearing level. 

g. Kearfott Engineering and Quality to make a determination 
of the bearing and lubrication system via 40X visual 
techniques . 

h. M&P Lab to evaluate and analyze the lubrication system. 
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001 

001 

Qual Uhlt 



002 

008 

Qiial Unit 



101 

021 

Sim Lab 



102 

002 

Sim Lab 



103 

004 

Sim Lab 



lOA 

009 

Sim Lab 



105 

007 

Sim Lab 



106 ■ 

022 

Z3 

632* 


107 

023 

25KW 

140.5 

108 

108 

025 

Pitch Primary** 

632* 


109 

026 

25KW 

509 

014 

110 

027 

25KW 

727.5 

017 

111 

028 

Yaw Primary 

632* 


112 

024 

Y5 

632* 


113 

019 

Y6 

632* 


114 

005 

25KW 

808 

027 

115 

012 

X5 

632* 


116 

017 

25KW 

841.5 

105 

117 

020 

X6 

632* 

- 

118 

016 

25KM 

' 644 

! 

016 

119 

015 

Z6 

632* 

. 

120 

014 

25KW 

603 

Oil • 

121 

101 

25KW ; 

■ 478 3 

101 .* f/' 


y ■■ 



REWORK 

DIFFERENT HOURS 


RGP 

S/N 

GYRO 

S/N 

LOCATION 

ASSIGWF.NT 

HOURS BEFORE 
SKYLAB LAUNCH 

GYRO 
GYRO S/N 

AFTER 

REWORK 

LIFE TEST 
HOURS 

SKYLAB 
ORBIT HRS. 

ORBIT HOURS 
IN 1978*** 

TOTAL 

122 

102 

Zl** 

632* 




2 


634 

123 

103 

X2** 

632* 




2 


634 

124 

108 

25Ki; 

1,263 

005 

103 




1,366 

125 

106 


632* 




2 


634 

126 

107 

Y3’‘^ 

632* 




2 


634 

127 

118 

25KW 

313.5 

118 

50 




363, 

128 

109 

Z2** 

632* 

* 



2 


634 

129 

119 

Not Reworked 

632* 






632 

130 

111 

Pitch Secondary 

632* 




5,000 


5,632 

131 

117 

Z5 

632* 




3,960 

4,658 

9,250 

132 

113 

XI 

632* 




6,504 

4,658 

11,794 

133 

114 

Yaw Secondary 

632* 




0 


632 

134 

115 

Y1 

632* 




6,504 

4,658 

11,794 

135 

116 

X3 

632* 




4,500 


5,132 


006 

Spare 




482.5 



482 


023 

Spare 




495.6 



495 


104 

Spare 




566.1 



566 


121 

Spare 




492.5 



492 


185,740.7 

* These values 632) are an average of the 10 RGP's before rework at end of Skylab, Assunptlon is nade that all 
boxes in orbit saw average tine before Skylab launch. 


** Hot in^its in orbit 

*** Tlicse hours are through Dec, 26, 1978 


